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We hear a lot about the average man, the average income, the average
yield of crops., This hypothetical average thing does not perhaps exist
but 1t typifies a large group. We thought 1t would be instructive ¢to
£find out what the avorago packed apple Juice looks like and tastos like
and how it was mado, Therefore, tho National Applc Institute, in cooper-
ation with the Eastern Rogional Research Laboratory, undertook to make a

- survoy of the apple Juice packed in tho United States in 1940,

Some of the points we hoped to determine were the following:

To obtain a cross section of the methods in use and of the quality of
Juice produced.

To determine what makes a good or a poor apple Juice,.

To lean how much ie packed and how much could be packed with present
equipment,

To obtain data which might holp in ostablishing standards.

From the container manufacturors wo obtained tho names of tho vackers
apple Juice, Dr. Marshall, of the Michigan Agricultural Experiment
Station, also supplied somo., We may have missed a fow but the names of
83 packers in all woere obteined., Some of them did not pack 4n 1940;
"Eome had no Juico loft at the timo we wroto: and 15 failed to roply.

e finally wound up with 60 samples from 52 companies, including sanples
from some of the experinmont stations ond from our own experimental work,
The samples roprosented tho wholo country., Thore were 15 plants in New
Englond and New York, 11 in tho Atlantic Statos, 13 in the Middle West,
and 11 in the far West, It should bo kept in nmind in the following
diescussion that thore may havo boon o tondenecy for the packer to ship us
his botter Juice since no one nackor has the same quality throughout,

Each packer was sent a quostionnoire and each was assigned a con=-
fidontial code numbor so that heo could rocognize his sample in any
pudblished results of the survey. This quoestionnaire called for inforna-
tion on the varieties of applos used; tho kind of storage; tho typo of
clarification, 1f nny; tho teaperature and tino of pasteurization: :
whothor docaeration was employed; the 1940 production in grllons; and the
capoclty of tho plant in terms of an €~hour day and 26-day month, The
replies were very conplote and dotalled and we thoroughly approciato tho
cooperation of the packers in this respect,

The samples averaged about six monthc old when received, When they
were all in, they were subjected to analysis for specific gravity (Brix),
acidity, tannin, color, and volatile flavoring constituents,

Then we got together a judging committee consisting of: My, C. A.
Grecenlcaf, National Cennors Associntion; Dr. Cnorl S, Pedorson, Goenova
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Experiment Station; Mr, C, T. Schmidt, Crown Can Company; and Mr, Royr
Stover, of the Owens=Illinois Glass Compnny. Besides thono, four from
the Regional Ladoratory Judged nll of tho samplos. Thus, thero w?ro fromna
5 to 9 opinionso on the flavor quality of ench sample and all of tho
Judgos woro familiar with packed apple Juice. In ordor to obt?in infor-
matlon as to how rosults by tho Agricultural Mnrketing Sorvico'n proposcd
systom of Judging would comparo with individual opinions of thoso snmplec,
Mr. He S, Siamp and Mr, R, H, von Glahn, of that Service, kindly gavo
their help. We grontly apprecinte tho work of rll theeo mon bocaunno 1t
is no simple matter to tnpnte eriticnlly 60 sanples of apple Julce 1in ono
day.

Up to the presont timo all the chemical tosts have not boon finichod,
and thoreforo no mathomnticnl study hos beon mado of tho results. Howovor
the tabulations so far mode enadle us to draw & rather intorosting picturo
of tho apple Juice industry and that is what will bo nttempted horo, :

In the tadlo nre glvon tho saliont facts without any attompt to
prosont detailed data, The following discussion deals with tho data in
the tabdlo ard with othors not glvon hero,

Our rating on flavor will be discuzsed in detnil later., Sufficoe it
to say here that tho scalo nscignod was from 1 to 5, 5 being the vory
bests Only onec sanple granded 5: 17 gradod 4; half of all tho somplos
graded 3, and 10 graded 2, None wac assignod & grado of 1, A good many
individuols fround sanplos thnt they graded 1 but wo givo hore only the

(’ averango of all opinionse.
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As to containers, about half of the packors used enamolod tin and
of the rost about oqual numborc used glass and plain tin,

Tho najority of packors usod apples from common storange; o few usod
fresh applos; and the others, cold storago, We belicve thnt this infor-
mation refers only to the samples submitted since any one company at one
part of the season or anothor might usc apples from various sourcos.

Thirty-five packers producod clarificd Juico; 27 A4id not clarify:
of the 35 who di1d, 23 used the CNnzyYI10 pProcess,

Pastourization tomperaturos varioed from 150 to 205°F., ir the
- najorlty of onsos boing 180 to 190°F. Tine of oxposuro to a given
tenpernture affocts pastourization rosults, of course,

Tho acidity variod from 0.3 to 0.8%., In throe-fourths of all theo
sanples, 1t foll botweon 0.4 and 0.6%,

The Brix hydronmotor roadings variod from 11.2 to 16,1, with an
avoragoe of 13,5, Although wo nnturnlly oxpoct that Juico of hizh Brix ia
€0ing to hnvo bBotter flavor thnn one of low Brix, this is not borne out
in this survey, ns will bo di scussed 1lator,. )

' Only 10 packors donorated thoir juico, while 42 did not.

Ovor half of tho sanplos had o tanain content bolow 0.,01%. Onc was
_.up to 0.,04% and it wns o very poor Juice,




Thirty=-throoe vnriotios of applos wore ropresentod in tho snmplos,
'"sThoeo usoed most ofton were Baldwin and Rod Delicious; then Jonathan and
( Northorn Spy; then Greoning, Stayman ond Romo., Those noroly indicate tho
@ nost frequontly used varietios and not necessarily tho relative propor-
tions used in tho bdlonds,

The total pack represonted in this survey was 4,400,000 gallons,
I1f we considor the companies who 4id not reply and if wo considor tho
Juico which is not packed dutsold at roadside stands, wo can safely
consider that from 6 to 6 nillion gallons of applo jJuice were nade in
1940,

Fourtoen companies in our list made over 100,000 gallons each,
including two which mado 500,000 cach, Those 14 companies nade 86% of
the total Juice ropresontecd in this survoey.

Of tho total gallons packed in 1940, 25% wero in plain tin, 38% in
glass, ond 37% in enameled tin,

Tho capacity of the plants por nonth of 26 days of 8 hours variod
fron 1,500 gallons %o 260,000 gallons with an average of 70,000, Tho
averazo calculated length of run was 6 woeks, The actual runs were
probably less than this because of operating noro than 8 hours per day
and during moro than 26 days por month, The figuros undoubtodly indicate
that production could be doudbled by working a longer day and o longer
scason, We are not arguing that the production should be doudblod; we
nerely mention this since the whole country 1is vory conscious now of

;j’.our caracity to produce all sorts of commodities,

Ve feel we can now describe the typical average packed apple jJuice
of 1940, This Juice vwas made from a dlend of Baldwin, Red Delicious,
Jonathan, Northern Spy, and Winesap apples teken from common storage,
The Brix is 13,5; the acidity, 0.5%; the tannin, 0.01%, It is a
clarified Juice produced by onzymo treatment, It was not doaeratod.
1t was pastourizod at 1859, It was filled into 20-ounce onameled cans,
After 6 months of storoge life, it 45 weak in typical apple flavor in
our jJudgemont, Tho plant that made this Juico had a2 capacity of 70,000
gallons por month and 4t made 100,000 gallons of Juica,

In our opinion the flavor of an apple Juico is its all-important
characteristice There is no point in trying to sell an apple Julce on
the basis of its nutritive value, or vhothor it was clarified or un-
clarificd, or by virtue of its protty label, unless that juice is definits
ly appealing to tho taste, Wo hold this opinion so strongly that in
this survey we have triod to interprot all items considorod in terms of
tho flavor of that Juice. We sot up a score card of our own with various
headings., The first of those was "typical applec flavor" and tho somples
wore rated from 1 to 5, We roalized that it would be important to
detect if possible what was the cause of low flnvor value., Wo therofore
g80t up fivo other headings under Yoff-flavor" for tho Judgos to use,
Theso woro "grecn-fruit," "docaycd-fruit," "metallic," "cookod," and
"other." The Judges agreed very well in their rclative rating of typi-

al applo flavor, They did not agreo ot all well in picking out the
; tem which would explain off-flavors or poor flavors, A sour taste in
! gomo cases would bo ascribed to groeen apples and in otheors, would be
oscribed as o motallic flavor. In several casos, undoubtod motallic
flavor occurred in samples packed in glass, indicating that tho Juilco
picked up the motal from tho equipment,




For a moment let us consider only those samples which {atod 4 or
b in typical apple flavor, The majority of these woro 1§ Gtﬂﬂgrzz
4 onamelod tine Only 2 woro in plain tin., This would indlcato no

' ‘advantago in using glass or onamelod tin, Ono~half of thon woroit
clarifiod and one-half woroe not clarifiocd, indlcating that thisg cﬁh
makos no differonce, so far as thoso snmplos aro concorngd. Alt%guﬁ
the tomporaturoc of pastourization varied from 165 to 190°F., ig o
of the canos 180 to 190°F, woas usod, indicativo that thio may bo e
most favorable tomporaturo for pasteurizotion, Sinco timo 1n'a fac;gi.
apparently any tompornture is satisfactory so long as it is Just ou -
clont to storilize in the timo allowed. Most of theso somples had an
acidity of 0.5%, indiceting that probably very high or vory low aciditio
aro not dosirable., All rangos of Brix woro found among thoso samplon,
Denorntion apparently was not n factor, and noeither was tho tannin
contont,

Now lot us consider thoso samples which ratod 2, of which thoro
wore 10, In most casos, tho Judgos found somo decidod off=flavor bdut
they woro not consistont as to what thoy thought that off-flavor was duc
to. Type of container showod nothing == 4 glass; 4 enomoled tin; 2
pledin tin, Sovon were clarifiod and 3 weroc noty 4 wore dororated and
6 wero not, We would hesitate to conclude, however, that clarification
or fallure to demorate woro the causes of tho low-flavor voluen,

In othor words, no ono of the itoms studiocd oxplains good or poor
Juico, Ploaso boar in mind thot those woro judgod cntirely on their
typicel apple flavor, ignoring appoaronco, clarity, froodom from defocts.

‘Wond color., Typlcal applo flavor, thoroforc, connot always bo attainod
by choosing one type of container or adopting a particular temporature
of pastourization or moeting a certain acidity or Brix. What ic loft
thon to oxplain this groat difforence in quality? We beliove the all-
important itom is tho quality of the apples in the first place, If we
uso poor apples, wo can't possibly choose n pnrticular container of a
rasteurizing tomporaturc, or omploy clarification or deaoration, and
thereby got & good Juice of typical apple flavor, This is Just conmon
sense and should be obvious, It wasn't discovered by means of this
-surveys. The latter merely clinches the argument., Ten or 15 years ago
thore was the same differenco in quality in tomato Juice., Thie differ-
ence doos not obtain now, Tho roason is that the tomato juilce packers
have becomo moticulous as to the riponess and soundness of thoip fruit
and tho quickness of tholr procossing, and aro ocmploying all tho tricks
of procesning that have boon discovored by technologic rosearchs, Tho
samo holds true for grapefrujt, orange julce, and pinocapple Jjulico., A
common torm in the apple industry is "cidor grado" and this grade is
far down the 1lino in quality, It implies that any old fruit is good
onough to put into cider or apple juico. This cannot posaibly bo tho
cnso, If wo are to learn anything from tho success of those othor
frult Juicos, it 48 that wo must put good applos into the prosg if wo
oxpoct to get good Juice out of 1t., 4And it 1s our firm conviction that
apple Juice will nevor bocome big business and have gonoral public
acccptanco as long as medioecro or poor Juice is put on the market,

' Wo would oxpoct that tho biggor companies vho can omploy chomicts

WPto control tholr procoecsos would dbe oble to put out bottor quality of

'Juice than tho smallor companies without this tochnical holp. This
does not soom-to bo tho ecaso in tho presont survoy. Among the 14 com-
panics who mado over 100,000 gallons, the Juico of threc of thom rated




.monly 2, Thece companies might know how to make good Juice but 1t is
Vobvious that they don't make it,

" Whon it comes to setting up standards for packed applo Juice, our
thesis 1s that typical apple flavor should be allowed somewvherc betwoen
60 and 80 points out of a poosiblo 100, leaving color and dofocts to
minor consideration, Wo will not attempt to discuss further our suggoot-
od standards. We morely want to rcgistor our boliof that flavor 1s so
important that it should be givon major consideration,

%o ronlize that most of the above discussion is along negative
1ines., Somobody 1s going to ask what nrocess we would rocommond, assum-
ing thnt wo start with good quality apples. Yo have somc zoneral sug-
gostions based partly on tho facts learnocd from this survoy, partly on
experimontal ovidence obtained in various plncos., In the first place,
we must start with good apples, They may bo amall but they should be -
sound and ripe. 4 blond is always bettor than a singlo variotye. It is
futile to rocommend a particular blend bocause any packer hos to use
the variocties availablo in his noighborhood, After the Juico is prossed,
it may bo clarified or not,. Both kinds apparcntly can be of good quality
A good donl doponds on consuncrs! prefercncos within a porticular rogion.
If tho Juice is to bo clerifiod, the onzyme process probadbly loavos
better color ond flavor in the Juice than doos the golatinetannin procoss
but it costs more, Contrifuging for tho production of o cloudy Juico is
very satisfactorye. It onnbleo the Juice to be handled vory pronptlye.
Deaerntion should probably bo cmployod 4f plain tin is to Yo usod}
othcrwiso there doos not saom to be nuch gaincd by deaorating. Apparentl
tho typo of container is not fmportant, Glass 1o gatisfactory dbeyond
question sinco it 1s inert and cannot affect thc Julce. Howevor,
broakago ond weight have to bo concidercd. Thoe jJuice should bo flashe
pastourized at 180 to 180°F. for o fow soconds and filled into tho cons
at this temperature; tho cans should be inverted for 2 or 3 minutos, and
then ccoled quickly.

Moy we closc with a quotation fromn L. L. Nowconer who discussce in
o recent fruit publication the exporience of & fruit cooperative in
producing and marketing apple juico. It is thiss '"One very consoling
thing has beoen learmncd and that i3 that tho public seoms to welcome a
good apple drink and thnt production ond not distridution will be our
greatest probdlem,"
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